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Application of 
Koji SHIGEMATSU et al. 
Application No.: 10/028,71 
Filed: December 28, 2001 Docket No.: 1 1 1607 

For: A PROJECTION OPTICAL SYSTEM, A PROJECTION EXPOSURE APPARATUS AND 
A PROJECTION EXPOSURE METHOD 

CLAIM FOR PRIORITY 

Director of the U.S. Patent and Trademark Office 
Washington, D.C. 20231 

Sir: 

The benefit of the filing date of the following prior foreign application filed in the following 
foreign country is hereby requested for the above-identified patent application and the priority 
provided in 35 U.S.C. §1 19 is hereby claimed: 

Japanese Patent Application No. P200 1-090646 filed March 27, 2001 
In support of this claim, a certified copy of said original foreign application: 
X is filed herewith. 

was filed on in Parent Application No. filed . 

will be filed at a later date. 


It is requested that the file of this application be marked to indicate that the requirements of 
35 U.S.C. §119 have been fulfilled and that the Patent and Trademark Office kindly acknowledge 
receipt of this document. 
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Mario A. Costantino 
Registration No. 33,565 
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iZ&tt £ Uy Xffi(Dm%JmZ. Hl®A{i7b^^2®B{i^.fpJ^e>^f«I(C^V>T 

, hi uyxffiG iT'temmmuL. m2\syxffiG2tpx*mufrt>m'p^fafr 
ommzrnL. 13 uyxmG3^T*m<pfr<bmij\i^fafr?M\%zmL, 

5 uyxmc 5tpT*mMffi'P?2>Mf&h:te'oT^Z> a 2£ic, M2uyxmG2 
tpVMJsZW** mz VyXmG2*7:m>b*W%. m 3 Jb3£f& 5 \s y xmG 5 
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[0 0 4 4] 

, L 1 2 fc^f-So I*l?)©^i/>XL1 1, L12iCj:oT, 
l/>X€r^fiRLTV>*. irt, ^U>XL 1 1 2ffiBf 0L/>XffiA S P 

*2l/>XSG2tt, HI li Affile Affile, Si5M©iEV>XL21i:, EI 

XL2 3t, awzmimAwizfavfct-xjtjxmwi&sEuyxL 2 4 us 

Bm^JEUyXh 2 5£, teffiZmi ffi AW fcfaVf=.*-X3] XMfcCDIEl'y 
XL26J:^t5 0 ZIZIT, !El/>XL2 5(D^2fflBl©l'>XlASP2 

j&3 l/>>Ci¥G3 fci\ H 1 ® Affile, tC, Offi&Sg 1 ffiAflfJCftttfc;*— 

jjxm®;(DiEi'yxL3 1 mwm^<D^uyxh 3 2 ii, tasfciiimAw 

ICfttffe^^X^X^^lEl^XL 3 3t, Hf|HI^©2o©^U>XL 3 4 
, L 3 5 m&J&ft<D2^<?)lE\syXL. 3 6. L3 7i:$:ttS 0 ddT?, IE 
UyXL3 30f2IBl©l/>XIA S P 3 li#^®J^^lC?^^$ *lT V^ c 

H4 1/>X^G4tt > j&lffiAfflfr&JRK:, MCtft®lEW>XL4 ffi 
TO©tl/>XL4 2i:, Mfii^©iEi/>XL4 3i:, IHffi£3fli®A{R!!{c 
fatffc;* -^*X^0AU>XL4 4 t&lftS. 

$5l/>XSfG5(i, SBlBAflJ^bJEtc, i3®£Hl®Afl!Uc fatten* 
AXft©4o©El/>XL 5 l~L54t, |H]®£3gl®A{B!lJCfttt£:*-X 
A^M©tU>XL5 5i:Stt5. m% El/>XL5 3©f 2ffiBlffl 
UVXIAS P4 «#^®^{C7£j£$*iT^£o 
[0 0 4 5] 

&Ttf>i§t 1 3 tc^ 1 ~» 3 ©#£jfc«©iKjB3tt^m©tt Tcfca**. 

Jt 1 ~*3 &C£^T, «®I!:iiflIA*^ffl#b>XIffl#^ H2#J 
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ps, miwizituyxttn. m5mzi,*4¥%tmo&-%. m^m^t^-isyxon 
mm \s y xw tc o v^ x om 2 su^^iin^ & m-t . 

[0 0 4 6] 

, #^MM&C4 , C6 , C8 , CIO, C12, C14&a*l,fc 0 
[0 0 4 7] 
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1] 


G 
+ 

G 
+ 

o 
O 

G 

4- 
oo 
OO 


SO 


+ 


II 

N 


^ G 4Q |@ 

3< ^ m m & 

IS » " 

+ an a & 2: 

7 £ ^ » _ S 

1 £ ffi S * G 

_31 g G G — o 

g {0 P « G 

1 1 g I S 

^ ^ IB c o 


[0 0 4 8] 
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d£#9:*©JB#r*S : 1. 5 0 8 3 9 
©H^f9^©^* :-5. 6X10" 7 /+lpm 

: 2. 2 

^tfettiftS+ 1 pmfefe»J©JB#f*©3Efl;*S:^UTfe»;, #R#-5. 
6X1 0"V+1 pmmttt, l pmfc'^lfei 

[0 0 4 9] 

dOi^liiA^f)«^l®Al(D^ffi (VyXm. fcMm tLT*<D 

-to £fc. ASPl~ASP4tt#ffin5&^U ASttggPi&*J £^ir . #miic 
O^T^iiC J»m©BP»NA (Jg2®B{R![<DH§nl&) , &Jgtt*0, 
&tf3l 2 S B ±T- <D 4 * - * jKD^m. 4> tt«T© M V T*2b S . 
NA = 0. 8 2 
0 = 1/4 
* = 1 3 . 2 mm 
[0 0 5 0] 

mimmm can 

D 0 =64.281 (mm) 
WD =10.468 (mm) 

mm¥& Mmm/tp'bm #w uyx mn% 

(mm) (mm) ( mm ) 

1 ! 00 25.500 Si0 2 Lll 132.4 

2: 211.275 41.253 ASP1 142.1 


ffill#2 002-3003319 


1 


• 

^2 0 0 1 -0 9 0 6 4 6 ^ 

3 

: -112 355 


sio 2 

T 1 ft 

Ll2 

145.3 

4 

: 1957 054 

£ *397 



189.9 

5: 

-1339 441 


sio 2 

L2l 

194.9 

6: 

-226 291 

1 • uuu 



212.3 

7: 

-2414 978 

46 99Q 

sio 2 

T O O 

L22 

241.9 

8: 

-235 640 

i onn 



251.9 

9: 

1026 407 

4fl 0^4 

sio 2 

TOO 

L23 

277.9 

10: 

-395 138 

1 Odd 



281.2 

11: 

353 730 

49 489 

sio 2 

L24 

281.8(Mx2) 

12: 

-1276 6*37 




278.2 

13: 

209 039 

RO ^71 

o ? a 

sio 2 

L25 

250.4 

14: 

875 000 

i nnn 


ASP2 

234.9 

15: 

215 723 

ft** . zoo 

sio 2 

L26 

213.0 

16: 

125 930 

^9 99** 



161.7 

17: 

oo 

1 7 000 
J. / • \J\J\J 

c i a 

sio 2 

L31 

159.3 

18: 

170 99R 

91 /I97 
Zl • / 



141.2 

19: 

-644 129 


c;a 

TOO 

L32 

140.4 

20: 

267 780 

oo • ooU 



135.5 

21: 

-111 250 

1 5 000 

Si0 2 

L33 

135.3(Mn3) 

22: 

766 547 

1 1 ft79 



155.7 

23: 

-503 294 

c;q aqo 
OO . UoO 

C i A 

sio 2 

L34 

157.2 

24: 

1355 000 

lo. UoO 


ASP3 

203.5 

25: 

-1349 778 

oo • oyo 

bio 2 

T OC 

L35 

213.5 

26: 

-233 841 

1 000 



225.2 

27: 

OO 

43 709 

Q i n 

sio 2 

L41 

253.3(Mn4) 

28: 

-279 044 

i odd 



260.1 

29: 

298 150 

55 799 

sio 2 

L42 

286.1(Mx4) 

30: 

-1235 697 

1 9 *^nn 

-L^i OUU 



284.8 

ol • 

OO 

16.855 


AS 

277.2 
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32: 

-795.958 

24.000 

Si0 9 
z 

L43 

277.4 

33: 

278.236 

27.029 



274.5 

34: 

500.126 

58.684 

Si0 9 
Z 

L44 

283.1 

35: 

-393.024 

10.492 



286.0 

36: 

2955.500 

32.879 

Si0 9 
z 

L51 

285.8 

37: 

-626.544 

1.000 



285.3 

38: 

201.110 

49.960 

Si0 9 
z 

L52 

265.1 

39: 

730.074 

1.000 



256.6 

40: 

162.066 

45.261 

Si0 9 
z 

L53 

223.7 

41: 

280.000 

5.759 

ASP4 


201.3 

42: 

159.106 

53.928 

sio 2 

L54 

177.4 

43: 


R 9QA 
D . Aol 



1 OA C* 

130.6 

44: 

oo 

53.000 

Si0 2 

L55 

125.0 

45: 

[#- 

oo 




56.4 


< ASP1 > 


< ASP2 > 


k : 

0.00000 


K 

: 0.00000 


C4 : 

-8.99872X10" 

-08 

C4 

: 1.00733X10' 

-08 

C6 : 

1.88253X10" 

-12 

C6 

: -9.57452X10' 

-14 

C8 : 

-6.92844X10' 

-17 

C8 

: 2.76746X10' 

-19 

C10 : 

6.86429X10' 

-21 

C10 

: -2.57352X10" 

-23 

C12 : 

-1.21174X10* 

-24 

C12 

: 7.72339X10" 

-28 

C14 : 

7.08409X10" 

-29 

C14 

: -4.21223X10" 

-32 

< ASP3 

> 


< ASP4 > 


k : 

0.00000 


K 

: 0.00000 


C4 : 

4.32781X10" 

-08 

C4 

: -1.11168X10" 

-08 

C6 : ■ 

-7.29382X10" 

13 

C6 

: 1.69910X10" 

-13 

C8 : - 

-1.89306X10" 

-17 

C8 

: -1.71278X10" 

18 

C10 : 

1.26587X10" 

•21 

C10 

: -2.32359X10" 

•22 


ffi£E#2 002-3003319 



• 

#2 0 0 1-0 9 0 64 6 ^ 

. -l.o4ZboX10 

C12 : 5.36170X10 ^° 


C14 : O.OOOOOX10 +0 ° 

C14 : 7.75398X10 0£> 


[0 0 5 1] 



<m2y 





32) 



D 0 =60.533 (mm) 



WD = 10.250 

(mm) 




TBiRW$*fom imm vyx 


(mm) 

(mm) 


(mm) 

1:456661.760 

14.007 

Si0 2 Lll 

130.8 

2: 257.652 

35.928 

ASP1 

136.7 

3: -111.976 

14.000 

Si0 2 L12 

139.3 

4: -372.001 

15.312 


165.9 

5: -177.016 

42.312 

Si0 2 L21 

169.6 

6: -192.938 

1.000 


208.3 

7: -1457.639 

36.216 

Si0 2 L22 

237.6 

8: -267.611 

1.000 


245.8 

9: 1940.558 

37.760 

Si0 9 L23 

La 

267.3 

10: -430.648 

1.000 


271.1 

11: 688.317 

36.462 

Si0 2 L24 

277.8(Mx2) 

12: -902.945 

1.000 


277.5 

13: 226.241 

47.929 

Si0 2 L25 

266.9 

14: 1191.278 

1.000 


260.1 

15: 248.626 

35.812 

Si0 2 L26 

240.4 

16: 1789.195 

50.884 

ASP2 

230.7 

17: -4234.706 

18.811 

Si0 2 L31 

173.9 

18: 123.779 

31.361 


142.2 

19: -463.315 

14.000 

Si0 2 L32 

140.6 

20: 210.723 

97.502 


134.8(Mn3) 


ffi!I#2 002-3003319 


#2001—090646 


21 

: -115.190 

17.865 


Si0 9 


L33 

138.1 

22 

: 3048.133 

14.394 





159.5 

23 

: -306.688 

55.025 


Si0 9 
Z 


L34 

161.6 

24: 

2288.537 

12.262 



ASP3 


215.5 

25: 

-3110.668 

37.657 


Si0 9 
z 


L35 

220.7 

26: 

-238.147 

1.000 





230.6 

27: 

2784.239 

49.533 


Si0 9 
z 


L41 

262.4(Mn4) 

28: 

-261.060 

1.000 





267.7 

29: 

301.548 

50.456 


Si0 9 
z 


L42 

287.3(Mx4) 

30: 

2090.868 

12.300 





284.1 

31: 

OO 

9.305 




AS 

282.3 

32: 

9513.104 

55.412 


Si0 9 
2 


L43 

281.2 

33: 

271.141 

27.421 





276.1 

34: 

462.725 

50.112 


Si0 9 
z 


L44 

283.9 

35: 

-564.778 

1.000 





285.6 

36: 

-84302.567 

34.086 


Si0 9 
z 


L51 

285.7 

37: 

-509.897 

1.000 





285.7 

38: 

200.575 

46.481 


Si0 9 
z 


L52 

264.3 

39: 

648.269 

1.007 





257.2 

40: 

169.530 

35.871 


Si0 9 
z 


L53 

227.6 

41: 

279.942 

8.224 



ASP4 


214.2 

42: 

146.299 

54.467 


2 


L54 

182.4 

43: 

469.601 

7.273 





139.5 

44: 

5116.633 

58.229 


Si0 9 
z 


L55 

132.2 

45: 

1153.136 






54.8 








< ASP1 > 


< 

ASP2 > 




K 

: 0.00000 


K 

: 0. 

00000 



C4 

: -9.38125X10 08 

C4 

: 1.54761X10 

-08 
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C6 

: 2.50879X10" 

-12 

C6 : 

-2.39312X10' 

-13 

C8 

: -6.27999X10" 

-17 

C8 : 

4.05575X10" 

-18 

CIO 

: 4.12928X10' 

-21 

CIO : 

-7.34673X10" 

-23 

C12 

: -2.17575X10' 

-25 

C12 : 

7.00382X10" 

-28 

C14 

: 0.00000 


C14 

: 0.00000 


< ASP3 > 


< ASP4 > 


K 

: 0.00000 


K 

: 0.00000 


C4 

: 4.46673X10" 

-08 

C4 : 

-1.54863X10" 

-08 

C6 

: -6.64292X10" 

-13 

C6 : 

-2.55751X10" 

-14 

C8 

: -2.78075X10" 

-17 

C8 : 

1.39035X10" 

-19 

CIO 

: 1.34132X10" 

-21 

CIO : 

-1.53962X10" 

-22 

C12 

: -1.05650X10" 

-26 

C12 : 

-2.14246X10" 

-27 

C14 

: -2.22069X10" 

-31 

C14 : 

8.42244X10" 

-32 


[0 0 5 2] 

<3S3> 

msmmm ma) 

D 0 =53.785 (mm) 
WD = 11.251 (mm) 

mm*m mmm/^^m \s>x 



(mm) 

(mm) 

l: 

-1389.219 

25.000 

2: 

234.167 

38.998 

3: 

-102.435 

17.000 

4: 

1678.662 

8.983 

5: 

6096.345 

44.509 

6: 

-197.984 

1.003 

7: 

-1734.379 

34.196 

8: 

-305.392 

1.011 

9: 

845.430 

45.398 


SiO, 


SiO, 


SiO, 


SiO, 


SiO, 


ASP1 


Lll 


L12 


L21 


L22 


L23 


(mm) 
127.4 
137.9 
140.1 
189.1 
204.4 
216.7 
245.1 
252.5 
274.2 
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1 A • 
1U • 

-A9R 9RQ 
4ZO . zoy 

9 QftQ 
Z • OOo 




97ft Q 

L\ / D • O 

1 1 • 

1 J. • 

Q1 R ftftl 
Old • ool 

Q 1 ^ 1 9Q 
OO . IZiO 

<s i ft 


T 9A 
L£4 

977 RfMv9^ 

1 9 • 
1Z • 

1 9AA 1 97 
1Z4U • Ltd / 

A 1 AO 
4 • 14U 




97A 9 

1 Q • 
lo • 

Q77 ftQft 

o / / . oao 

Oft 7CO 
OO . / Oo 

Qi ft 


T 9^ 
LZD 

9ftft 7 
ZDD . / 

1 A • 
14 • 

— /I917 c;Qft 

4zi / . oyo 

1 AAA 
1 . UUU 


A QP9 
AorZ 


9ftA Q 
ZDU . y 

10 • 

9qq ft^ft 

ZOa • ODD 

QQ Q79 
oo • o / Z 

q i n 

bio 2 


T 9ft 
LZD 

9Qft A 
ZoD • U 

1 ft • 

lo • 

1 997 71 fi 
1ZZ / • / 1U 

Qft Q9ft 

oo . yzo 




99A 9 
ZZ4 • Z 

1 7 • 
1 / • 

l/ll^ 779 
1410 . / / Z 

91 AQA 
Zl . UoU 

c ; n 


T 91 
Lol 

1 7R Q 
1 /0 . o 

1Q. 

lo* 

1 QQ AQft 

iyy . uoo 

9ft ft^ft 
Zo. DOo 




1 A7 ft 
14 / . D 

1 Q • 

iy • 

— 9QQ 99ft 
Zoo. ZZb 

1 ft 7QQ 

id . / yy 

sio 2 


T 99 
LoZ 

1 /|C> A 
140 . U 

zu • 

1 Qft OQA 

lob . ZoU 

OQ QQ7 

zy .oy / 




1 Q9 A fMnQ^ 
loZ . U VW^oJ 

91 • 
Zl • 

1 1 c;79 71 ft 

no / z . / id 

Aft Aft9 
40. UbZ 

sio 2 


Loo 

1 QQ ft 
loo. D 

99 • 
ZZ • 

yi Arte CftA 
4UUD . DbU 

1 Q ft^Q 

i y . oo y 


A CpQ 

Aoro 


1 Q7 Q 
lo / . o 

Zo» 

—1 A7 9ft^ 
14/ . ZDO 

1 7 AAA 
1 / . UUU 

sio 2 


T Q/l 
Lo4 

1 Q7 ft 
lo / . D 

9/1 • 
Z4 • 

OQQ O/IQ 

Zoo, o4y 

91 c;9Q 
Zl . OZo 




1 Cift Q 

iod . y 

ZD • 

—1 1 Qft 9ftft 
1 lot) . ZoD 

9A ^ft/1 
ZU . 0D4 

sio 2 


T QR 
LoO 

i ftt=; a 

IbO . 4 

9ft • 
ZD • 

/iftn Qft9 

4DU • ooZ 

1 9. A7Q 
lo . U /o 




1 QA A 

iyu . 4 

97 • 
Z / • 

1 QOft/l Q/l A 

ioyo4. y4U 

Q/l AA1 
o4. UU1 

sio 2 


T Qft 
Lob 

1 Qft 7 

iyb . / 

9ft • 
Zo* 

— 9Qft Qftft 
Zoo. oDO 

c; 9/1 9 
0 . o4o 




9Aft ft 

zub . b 

9Q • 
ZcJ • 

7Qaa 9ft7 
/ yuu . zo / 

Qc; ftQI 

oo . oy 1 

sio 2 


T Q7 
Lo / 

9Qft 1 
Zoo . 1 

qa • 
ou • 

-QAQ 9ftQ 
oUo. Zoo 

1 A 9AR 
1U . ZUD 




9/11 Q 

Z4i . y 

Q1 • 

9fti i Aft 

Zol • lUo 

>=;i i=;ft7 

01 . Oo / 

sio 2 


T A1 
L41 

97R ft 
l\ / 0 • O 

oZ • 

— 1/IQQ 9ftft 

i4yy . zoo 

A A CiftA 
4U . OoU 




97/1 Q 
Z /4 . y 

oo. 

— 1 1 QQ 1 A A 

i iyy . 144 

1 7 AAA 
1 / . UUU 

siu 2 


T AO 
L4Z 

9ftR ft 
ZDO • 0 

QA • 
o4 • 

OA Q 77 A 

Z4y. / /u 

A1 AAA 
41 • UUU 




9ft1 1 fMri/H 

zbi . l ^rin4j 

35: 

oo 

0.919 



AS 

261.3 

36: 

495.786 

37.966 

Si0 2 


L43 

276.7 

37: 

-1137.747 

15.324 




278.7 

38: 

-2097.155 

36.793 

Si0 9 


L44 

282.8 
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39: -367.624 1.000 

40: 230.000 40.103 SiO, 

41: 413.404 1.000 

42: 234.229 41.871 SiO, 

43: 803.282 3.792 

44: 154.591 45.408 SiO, 

45: 395.911 7.175 

46: 138.759 47.541 SiO, 

47: 261.540 10.750 

48: -2223.234 49.636 SiO, 

49: -1482.603 


ASP4 


L51 


L52 


L53 


L54 


L55 


< ASP1 

> 


< ASP2 > 


k : 

0.00000 


K 

: 0.00000 


C4 : - 

-1.22769X10" 

-07 

C4 : 

5.48518X10" 

-09 

C6 : 

3.91902X10" 

-12 

C6 : 

-3.71287X10" 

-14 

C8 : 

1.54573X10' 

-16 

C8 : 

-6.54689X10" 

-19 

CIO : 

5.81458X10" 

-21 

CIO : 

1.54179X10" 

-23 

C12 : 

0.00000 


C12 

: 0.00000 


C14 : 

0.00000 


C14 

: 0.00000 


< ASP3 

> 


< ASP4 > 


k : 

0.00000 


K 

: 0.00000 


C4 : 

2.48721X10" 

-08 

C4 : 

4.78408X10" 

-09 

C6 : - 

-2.70011X10" 

-12 

C6 : 

2.28738X10" 

-14 

C8 : - 

-1.40184X10" 

-16 

C8 : 

-8.67747X10" 

-18 

CIO : - 

-2.90417X10" 

-21 

CIO : 

1.63825X10" 

-22 

C12 : 

0.00000 


C12 

: 0.00000 


C14 : 

0.00000 


C14 

: 0.00000 



286.3(Mx4) 
286.2 
278.9 
271.0 
264.1 
225.4 
210.8 
171.9 
128.4 
122.9 
59.4 


[0 0 5 3] 
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J«T©«4 5 izm l ~m 3 O^JfelfffCD^fr^JSRIiSrlftWs. 3i4 

fcV>T, Mx2li^2 l/>X^ifi©*^ii$:f t^SClfai (mm) , M 
n 3 itms ls>Xffitp<DM'bJi%)&*:m-tZ>W<Dm%}m (mm) fc^LTV**. 

^5{cj3v\r. Mx4 ttH4 \syxmx$mwt.±m%}®.i£m'*z>m<DMn% 

(mm) , Mn4tt04 l/^X^tfJOft/J^S&SSr^-rSIB©*^ (mm) £ 
^LTV^o ^6JCfcV>T\ D 1 1 *«ffi 1/ > XO 1/ > XffiCD t»t 

(mm) , D2ttl2#«Il/>Xfflfii (mm) &^LTV*S. 
[0 0 5 4] 


<3§|4> 
m 1 ^Jfcflff 
m3HlfeM 


M x 2 (mm) M n 3 (mm) M x 2 /M n 3 


281.8 
277.8 
277.5 


135.3 
134.8 
132.0 


2.08 
2.06 
2.10 


[0 0 5 5] 


<3S5> 

m i mmm 
mzmmm 
msmmm 


M n 4 (mm) M x 4 (mm) M n 4 /M x 4 


253.3 
262.4 
261.1 


286.1 
287.3 
286.3 


0.89 
0.91 
0.91 


[0 0 5 6] 


<|S6> 

f 1HM(D 

m 2 gemma) 

f|2^M(3) 


D 1 (mm) D 2 (mm) D1/D2 

234.9(ASP2) 201.3(ASP4) 1.17 

234.9(ASP2) 203.5(ASP3) 1.15 

201.3(ASP4) 203.5(ASP3) 0.99 

230.7(ASP2) 214.2(ASP4) 1.08 

230.7(ASP2) 215.5(ASP3) 1.07 

214.2(ASP4) 215.5(ASP3) 0.99 

137.9(ASP1) 137.3(ASP3) 1.00 
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H3^SgM(2): 210.8(ASP4) 260.9(ASP2) 0.81 
[0 0 5 7] 

*4*tf*5 J: »J#e,*iS^-^fj:y, »1 ~» 3 f&f« (i 

) , (2) £ii£LTv^ 0 ^6 ^y^^tis^-^rj:*;, mi~mz(D 

[0 0 5 8] 

a4~H9C«l^MM~»3^J6«f©S^^©^2 4 8. 4 n 

m iz & w z> m 2 m±v ai&Mm * ^-r „ 

33T% 04 (a) -06 (a) tt«®J&H0, 04 (b) -06 (b) 
^iRHBf, 04 (c) -0 6 (c) li^ffiJRHBf 0 7 -0 9 ( 
a) - (e) tt^Mp^ffl (TANGENT I AL^ft) JCfe^««JR|| (zr^jR 
H) T*&»J, (f) ~ (j) imXJffo (SAGITAL#[6j) tCfett««JR^ 
(nviRH) T*&£„ #flX^0fCfev>TNAttS^^©M (I2jgi) 0B 
n»&a*U Ytt£2®_fcjcfctt5«i&£a*?-. 04 (b) -06 (b) 

fciS&^l/TV^,, fcfc, 07 (a) -09 (a) tt«WY=13. 
2lCfe^S^^T|^<©fl|jR||0 % gf 7 ( b ) _gjg (b) ii^ Y =9. 9 lc£ 
»*^*W©«jR|gH, 0 7 (c) -0 9 (c) ttf|fY=6. 6lCi5tf£^ 
*#fRr©«jRl£0, 0 7 (d) -0 9 (d) «fl£Y=3. 3tC*3tt***;frfa 

©auKus, 07 (e) -09 (d) immy = o (ytm±) K&tt***jjm 

©*jR3IE3Tf*y, 07 (f) -09 (f) W SY=1 3. 2JCfi»*«^* 
lft©*JR36H, 0 7 (g) -0 9 (f) ttflHWY=9. 9fC£tt£tt*#ffl®«t 

xKM0, 07 (h) -09 (h) j,mMY = 6. 6iz&vz>®x*fo<DmMmm 

> 07 (i) -09 (i) itmmY=3. 3iCfe^*«^^|^©«jRH0, 07 
(j) ~0 9 (j) li^Y=0 (ytm±) lZ&VZ>Z£XXfa<Dl@i!&m m x*&Z> 

o 

[0 0 5 9] 


ffiIE#2 0 0 2 - 3 0 


#2 001—090646 


WHM (full width at half maximum) t0. 5 p m<D^MX&UMffllEi$fc £ 
[0 0 6 0] 

±mm i ~n 3 ©nM©s^^f^ti, 010 KB-tmmj&i&a&mnytm 

i&^tgtfeS. Hi OC^V>TliXYZii[xJS^S:^ML/TV>So 

x^-i^2 2(c*fLTTO^^^>cke)tcx$i& J S:t>*Y||(|^i8^$ti, ZSJ^^xa 
X^-^2 2 JCfcfLT fa (S»3tt^9RP LOD^ffiAXtCW&^lRl) 

{csg^^ti-5„ mmzit. stfKZJXYzfi^jii^it xy^®#tmp®&cto 

[0 0 6 1] 

u ±mm i ~n 3 <z>£ttftr<z>ftti** i ^(Dmmm^m^m^n^yt^m p l 

tbtfffllt, #l8#&3iJ8L *H«M©Jg^^g-ett 
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[0 0 6 2] 

BflOlCfc^T, *fft«2fcj:, «IAU:%fi^2 4 8 nmffl;U^f M 

»2fcLTtt, Kr FxdfS/Tl/— ifjc|Sge,<f, Mfil 9 3 nm0Ar Fi 
=^>Vb-if^, 2 0 nm~$jl 8 0 n m©K2j£*«»CJil'*-&3feS:3& 

tS^-f, tftttfl&Sttftl 5 7 nmffl7*;|^7- !f (F 2 I/- if) 
^ iltfil 4 6 nm<Z>? U ^ S > £V I/-- 9* (K r 2 I/— if) % 
5126 nm«)7Jl/^>^ v- I/- if (A r 2 l/-if) & if v^T %» J: 
[0 0 6 3] 

ST. l/~if^2^e>OA;bXl/-if3t (flRW^) it. mfa$^-3lZXM 

#«f3*l&. ^©^^^ftjiJi^^ttWiLtfWBi^l - 1 9 8 7 5 9 

f^#fl¥l 1 - 1 7 4 3 6 5-&4**IC»SS*lTV*<& 0 
[0 0 6 4] 

lC^LTl275>f7^1/>X4 6i:lt5„ f 277>f7-Yl/>X4 6 (Dftfffi 
[0 0 6 5] 

WW3fc^MPtty©MP^&*fffiL/&*jfttt, =r>^>if p>x^l 0 

UTfl8wa«F«y (i^^^;i/^>r>K) 11 wts, mmnmmv 
i nco^Kt #^ 4 -i 9 6 5 i 3*&mR&z.tiKM&-*&mmmm 

5, 4 7 3, 4 1 0#^#{C||§^£*lTV^ 0 
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[0 0 6 6] 

mmuw&v 1 1 ^©jtau «ftr$ 9- 1 5 1 , 154, u>xsii52, 

1 5 3, 1 5 5^^^IISffg'JTOf| (l/**/l/:79>f > 

L $r^br^x/NW±/\#^tl, fi^WUCit ROMAIC 

[0 0 6 7] 

(JS*T, Jilt riftJ&tttfXj i:^) SSNJfc-tS&Stf&S. tot, 
flBWftK (l^-if^^2~l/^>r;i/R/\M^^S&) &tf«I&3fe 

T<Dmm, ^u^a, r;i/=f>, *y ££»-£*ie> 

[0 0 6 8] 

Jlttl&iCte, I/— !f3tt«2^&3fc»»8E3tt^*4 1 * T? */ > ^ 3 

©M^-^>^4oicj:y ^gp#H^, j: y aw u HBEmsMS y 
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[0 0 6 9] 

(«*. « if fttt 2 ~ i/^ * ;i/ R * t? if) iz o v^r £ 
[0 0 7 0] 

*lS©S:B&<fcft<Z)^ietJl^l 7 4 #igtt£>#lT^£ 0 ZlCDtfXS&^l 7 4 
[0 0 7 1] 

featWrLT^y, -£<z>i*f3IHc, ^xA3j>;b^2 o ^bt^xAW^f t§>? 

?XAW(Z)^®<Z)Z#rSjC7)&g ^M&ft 
*%im't2>tcto<D®AMMi£<D*- by it -#Xi2>1f2 6, *:7 • T^i/^^ 
5$<£>7^>f Niz>+r2 8. >?XA^f-^2 2 I:iibt^5^i2 3 £J{X 
SftUT^S. Z.<D^T-i/y^2 0 0 icii, ^x/\W£f8A • j$ffi-r££#>tf)J?2 

o 3^&nt6»j, r®i2 o 3 cD^ffiutc«>r-i/>y 2 o o i&mv>nm% 

^2 0 4JCiiJ|2 0 7«C«W-e>tlT«y, |g|lrt»A©^XAW<Z)iA, 
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[0 0 7 2] 

zzx\ Jr-Z/y>f4: o, 15 0, no, 2 o oo-tti-enicrau *&jsc#i 

4 7, 1 5 6, 1 7 1, 2 0 1tf«W6ftTfiy, Zltl h<Mfe%# 1 4 7 , 15 

6, 171, 20 i iz*&maxx&temmzmmztof-ite&m&K.migiZftT 

^5. It, ■!r-i'>y4 0, 1 5 0, 1 7 0, 2 0 0 4x^*1 ICte, 
148, 157, 172, 2 0 2jS«Ktf&nT«U, 3*1 £ <Z>|fMiC# 1 4 8 , 1 

57, 172, 2 o 2«, *n?ttmm<Dm^mmzftLx±m#x@i&mm 

o 

[0 0 7 3] 

^Iiil 7 4, 2 0 4{Ct)^#l 7 5, 2 0 5t^#17 6 
, 2 0 6 iltfigtf^tlTSU, *&5C#1 7 5, 2 0 5 &^lfi& IT, t« 
#1 7 6, 2 0 6 W^S&$:^LT^4^■€ ^ 4^J:SB^^#fc^g^c^$tlTV^ 
£□ 3<bfC, Ig^^P L<Z)^JC%^#1 8 8 2#fgtfP> 

[0 0 7 4] 

^#1 4 7, 156, 171, 175, 181, 201, 2 0 5 tfWL 
£*l7c^^fi&£;, #M§,#1 4 8, 15 7, 17 2, 17 6, 18 2, 202 
, 2 0 6tfmVbtlfc.m%<g&£.lZiZ. HEPA7^^^5^liULPA7>f 

5: Gfc £ -f £ >r ^ # ;i/ 7 >r ;i/ # £ # |g # £ 4x T v a £ 0 
[0 0 7 5] 

Mtgl 7 4, 2 0 4tCfcVNT&, bf^^iXli7XA^^ 
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1 7 4 &W«)T^*SI*1 7 4ft$:#jt#;*T*ii§£:U II 7 3 S:^ 

vat, i^*;i/£i^*;i/*^-^RS_tfc|ggt-£ 0 ^xAxm<Z)|^ic 
tt, 12 0 7 £§i^T?X7\£;tf*gg|^2 0 4fiClAU CI6DJ?2 0 7 £B| 
«)T^Etl2 0 4 W5:#^^^T?ifc-r o J?2 0 3 £F^T?xa 

©^®#jiiTfe^ 0 #*s$mi7 4, 2 o 4s\<Dtfxmm<Dmziz. # 

[0 0 7 6] 

>T-*/>^17 0, 2 0 0C&VAT&, ^Si^l 7 4, 2 0 4JCJ; 
Z>lfxmi&$:ft^frM l tii : tf'UA-?Z> "Ttg'K^feU, 3tf)#Xgg|^l 7 4, 2 0 

^titi 7 4, 2 o 4&xxmm£mv*j ^yifvifxmMitftoz. 

[0 0 7 7] 

■5 5 ©SJ> & < £ & BMt U fMB3fc9M* P L £ MiE-r -5 . 

[0 0 7 8] 

f*f$J) fctt^fltir>if3 o o firs »J, ^U±-fe>-F 3 0 0 

*>*3 0 2, ^J±ir>-^3 0 3, ^SSt>t3 0 4 IC J: oT-e*l-eHtf"W 
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ffi&3 0 1 £«*&2*lTV^ 0 iU^3 0 1H £gifr3P3 0 6 (7*^aX- 

2-3 0 4^e>**&tf«ru -e^tfWflffliii^ftiBWSjnfc^-dr^Kiis^v^ 

fefe, *#*#©Sfrffc&tf-« , rsK:a:, ±^ifclK 

[0 0 7 9] 

u>xs:resH-««i&a$3 0 6 h LTiz. m^t&mm^ (tfxyifH^o ^ 
m^zmmvxvyxzMM?zmm<D-M$:*k-tm~e&v. 3 com 1 2tc&^ 

T, l/>XLfi, 1/>X#3 1 0 fC^jf 3*1, I©l/>X#3 10«M^12 
0° rfcJC*#K«3'ftfc3«©«#*^3 11a, 3 11b, 311 c (C^ 
$*ITVn^ d ^3 0 1 tt, #|gg&^3 1 1 a~3 1 1 c {C*ff Slgim 

ifcfC J: »K 3fi©JggS&3R^3 lla~311 c ^m^iZB 

(ytmAx^m izfamzitz. sm<Dmmm^-s 1 1 a~3 1 

X#|rQ 3 -DOymMM^Z 1 1 a~3 1 1 c JC <fcSZf*;£|$r©#|6J| 

#M&£*T*&£^§i=Hc&, I/^XLliZfUrcsa^XYMtc^fbTM^ (X$fi 
c^ff*ttM*J&ofY|tJC3|iff«sttJS»;<z>^-r i n / h) ts. jgi&^3 l 

i a~3 i i cA^fBttsnrv^fif^f (mm A) izi* y ^mmoGLm-zy-v-tfrn 

g$*U -ft£©&fi1Z>i*T&ffi3*lSKS&ifr?3 1 1 a~3 1 1 c 

(DfUmifiZMWfts o l izfcffitztiz. iK^3 o lT-li, ftffi3n5#«i 
&B&mzte&&$izW&iZ?u-XFji-7jf& l x-mMm^'3 n a ~3ii 
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<D*r^v? j e.y+y, ytm^m^m&v -ri>3-^ xit=fmf^i)^mx 

[0 0 8 0] 

{C^T, «^mt»©l/>X0^03o0l/>XLl, L2 
#Mi&gP3 1 5-3 1 7(Cj;oT|gi&nr|g{C^$tlTV>-g> 0 3 1 5 

m&zti* ttj&?zu>xL i~L3 *m&yb¥%k<DytmAxjj\iii azmx$i) 

£&T*gZ> 0 3 tC^fMl?}*. 3offll/>XLl~L3©^ffl 

±ffl2o©U>XLl, L2 (1/>X#3 2 1, 3 2 2 ) ITS© U>XL 
3 (1/>X#3 2) _t{CSgg|mp3 1 5-3 1 7 £^ & o T 

[0 0 8 1] 

013 iZB-tmf&Om^, 3o®l/>XLl~L3 ttSTIS(7)|gg&g|J3 17C 

ioTt £&>TMm2tizz\ tizf£$> B st<Dfetb, mm^2, i KDmmm^-^w 
©i/>xl i~l 3£ik*££&xmmT*gz£\,^m&tf$>z> 0 ^tii: 


miE#2 002-3003319 
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mmmmvit. n&yt^&p LT*&vz>mfeWi<Dmm<DJ&mzffimizMiE~?2>z. 

[0 0 8 2] 

lt. ±ML^zfi^iBi (^ftAx^-iBi) s\<d&m. Jktfxmiz^-fi&mmvjk 

l/>X{CovxT, 1 o<D b>Xtf)&&g;a^#l£M-f &r tiz £ y 

£Hcj:y, ^sfs, f^^-i/a> (MffiiKM) > ttM&SffiJRI^ & 

»©W«EtC«fcoTJRIIS:ffiiE , r*ftfl5tCovxTtt, #Hi?¥ 1 1-195 

6 o 2^<&mmzmm2frx^z> 0 zmm% (ytmAx-xfa) s\<Dmm> 
Rxfxmiz¥-fi&mm ^t;Yitc^^#M y ;b h e»«i«iics9LT 

te> «*.tf#|»¥9 - 1 0 6 9 4 4^ #F^¥ 1 0-2 0 6 7 1 4^ 
¥1 1 -4 4 8 3 4#^(0#^«K:*jB§^S*ITV^* o £«3&C, X|fl{CTO^$fi 
«y^YttJC^ff^ttMy©'T--r^/hS:fi l ^fll*tcKLTtt, 4$ 18 2 0 0 0 - 
2 3 5 1 3 4 #£t4Rfttf4$IW 2 000-24988 6 #^^lC=feM^$ *lT 

So 

[0 0 8 3] 

j&zfYmiz^ntemmv&'T-j >vb<DMmzm*>&^ B t-^t>^», ±Mht=.mm 
fsj (^ffiAx^foi) (D&mjk&xmiz^ft&mm v fcxfYmiz^fitemm v ©t- 
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[0 0 8 4] 

t53i:l:±^:BW^UTV^5 0 f&jfo^ » 1 W£#Slc J: S U 

Still M«£#l£ fiHBK, W&%^&<n ftftamm £ftM L &*S*K:3St5 v*T 
, Mm^3*l£<Z>jW* LV> 0 l/>X&3fcifiCM&XY®ftT*#Ifr£i±£3l 
2a9«E#a©S*»«S«*i:LTtt, ^2 0 0 0-2 0 6 3 8 5^ 

[0 0 8 5] 

^mzmsM&^mzw&z niz-rz. zwrnzmm^mz^v, imb^*© 

[0 0 8 6] 

-wT% h-u v zmifim&znt=.};y x*m^x*.y * -r xwLft*ffi]E-t 
z>mmz-D\^xmmzwim-tz>o Bfuit, -byx-TxmfrZffiiE-fzmm* 
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Mm-*Zfr#>OmX*&Z> 0 01 4 IC^T, 1/>X3 2 0, 3 2 1li, %L&%¥ 
L ^mWL-t^ IsyXtpCD— gp© l>yXT*&2> 0 m^l/>^3 2 0, 3 2 

1 ©e>l3tf)4>&< £.&-~%te. ftfftAX LT[IP&BrtgJCtgttP>;ftTV^ 
0 -eit, 1/>X3 2 0, 3 2 1 lt ^4X^;ftffi^¥#©«t>§&V^|H]3 2 0 A 
, 321At, 3*i£#IrJ3 2 0 A, 3 2 1 Ailfixb^i^fnlT^oT^tl^tl 
ffiS^^KDS^iiV^lnlS 2 0 B, 3 2 1 B £ Z^VX^Z, lit, 0<£H3& 
T^t"^[oI3 2 0 A, 32 1At'ttl/>X3 2 0, 3 2 1 ©JB#f ifrtfft^ < & 
U> 0*$tllT^-f#[Rj3 2 0 B, 321Btttl/>X3 2 0, 3 2 1 (DJBtf* 

|pJ3 2 0A, 32 1A&3SiliitiU fi^S (JB^fi7) ^*%l?< ^-5^ 
|oI3 2 0 B, 32 1B^Mi:$t^. 
[0 0 8 7] 

014 (a) lC^1-£e>{C, 2O01/>X32O, 3 2 1 (Cfc V\T3££Sifel 3 

2 OA, 3 2 1 A#5lV^C9 0° 5:^-r#-^{C«, Zltl h 2 otf) b>X 3 2 0 , 

3 2 1 h-5/a>^i5§^L^V^ 0 

014 (b) lC^-TJ:e»iC, 2o©l/>^3 2 0, 3 2 1iC^^T, 3££ 
ii3 2 0A, 32 1A©^fM^90° ^^^Lfe^iCtt, Z.frh<Dl£*t 

[0 0 8 8] 

7X^Xli^^fi5f>f Xh-i/a y<D-Jf*miE?Z> iii^T'iS. $ £ (C 
, _tSB2o©l/>X£teM&£ 2o0l/>X©l»Xffit ms^^^ioi^- 

t LmMm^mm.^smn-t ^yz-Txmftj&mmiiW^j x 
ByvMmtmiE'rzz.ttfxgz. ■zyx-Txf&ft&mg.&zmm-t 
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y *mm? Z&mzMLTlt. WZ-l*. #Hf 7- 1 8 3 1 9 0#<&fg, 

8- 3 2 7 8 9 5 #4*#R % &t>*#Hg2 000-16448 9 #4*$g^tC|l&at3 *l 

[0 0 8 9] 

ens, Hi6, &t*mi at. 9u<Dmi~m3izjjki,f=.*mw<v>mi~'m3 

fell, f 2, &tJt»3il«#®^«fcSfi*^tfS5»<Z)ail«E*<BriB'&U>X©gB 

nm*m~?mx'$>& 0 z.z\x% Htfff 4oo»»m«m 401^21 

HI 5i3fIlIIf«^P LT'lt H2 l/>XS¥G2tp<Z>3o<Z) 
iEl/>XL2 3, L25, L 2 6 H 3 1^>X^G 3 t£tf) 2 I/>XL 3 

3, L3 smzMi^x. mimm^mi o oiz&v, znjift (^iflAx^r&i) 

tBT?*S. &2UyXffiG2*p<Ol£l/yXL2 4 £Ml/yXL3 1 kizM 

T'feS. $ e>tC, Hi 1/>X|¥G 1 tp<D&UyXL 12fc, H2 U>>C^G 2 * 
®^U>XL 2 1t, H4 UyXmG4 tpCOJEUyXL 4 2&tf^U>XL4 3 

[0 0 9 0] 

f|G 2 cf»©3 o©iEU>XL 2 3 , L25, L 2 6 H 3 1/ >XS¥G 3 rp<D 2 
0©Al/>XL3 3, L 3 5 £{C*fbT, 81 1 ig#@4 0 0 IC <fc »J, ZfU^foJ 

4 )lh<DM&tfBSmX&2> 0 ^2 UyXffiG2tp(DlEUyXL 2 4 £jtl/ 

©te«ssi«F3?)«Brii-c»<5o £<btc, hi u>xifG i cfj©Au>>CL i 2 i:, m 

2 L/>X|$G 2tp<D&UyXL 2 1 fc, H4 1/ > XU¥G 4 i£CD 2 oCOiE \syXL 
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4 2, L4 3 tizMLX. 0 3 Hf£#l8 4 0 2 fC j; U , iitf©il^ RTIgT 
[0 0 9 1] 

Ell 7lC^fH3H»J©mf»^P LTfWu $fc(DEi3 {C^L£0 2 1/>X 
S¥G 2 fptf)3 o<£>lE^>XL 2 3, L25, L 2 6 0 3 U > XffiG 3 
' U>XL 2 4 tEl/>XL 3 1 illC^LT, Hi H«E^®4 0 0 IC <fc U , Z$ft# 
ft (ftfftAX^fnj) ©fin, ^^X$fi{cW^|fiMU>5:t>*Yfit{cW^lftMU(Z) 

uyXL3 i tizMLX. 0 2|M^484 o l icj: 3l5ii:ia^XY?ffiF*i 

7?©^g^^prtg-efe-5o 01 uyxmG 1 i 2 

02 VyXmG2tp<DM\yyXL 2 1il, 04 1^>X5¥G 4 ©A 1/>XL 4 2 
&t>*lEU>XL4 3 £{C*fLT, 03Sfg|#!g4 0 2fCj:U, EPfg&tt<Z)i!ll# 

[0 0 9 2] 

•r&fc*., ^mmmmxit. mi s~mi nzTx-t&mm^RPuzis^x 

, 01 1/>X3¥G 1 ~04 V>yXmG4(D&*<DUyXffitp <D'P&< 1 oOD 
IsyXlt. 01~03H1I3M&4 0 0-4 0 2(D^i?ftfr(DmM^miZj: »J, & 
M^fett^CDM^nTlg-e^^,, 01®A£:03 l/>X|fG3tft©i/h 

m%)®zm-?z> \syxmz.(Dm\z$LW.-tz>'pi£< t% 1 0© w>x^, 02®b 

£03 i/>xffG3 tfr<Z)S/J^3&#£;fr-r3 i/>X®^<Z)ra(c^fi-r§^^< i: 

=fc 1 o©L/>Xiltj:. 01 ~03iHg?#M£4 0 0-4 0 2 © ^iTftfrCOmM^m 
{c<fc*J, M££te^#l<Aig^#iirfgT*&3„ ££lc, 0i®Ai:03 vyxm 
G 3 ^©S/J^^&^irs b>X®i:<Z)|igic&gt-&4>&< 1 o<£> 1^>X 

02®Bi:03 uyxmcs^^m^mm^^-t zuyxmiKDmizfam 

•tZ>'P&< tlb 1 o<Dl/>X£te, ^$ltC^fLTia«#^^b>XM$:^L, 
03iHH^|84 0 2fC <fc »J, ®«Rfi«©aiJ«E^BriB^feS. tMtoft5*9RP 

Lffi<D^©i/>x©e)*)©^p^ 1 ; a si u &0 1 ®A$!Hc<fag-rs*i>&< £ 
*> i -DCDi/yxt, &&ytm&p Ltp<z>mm<z>i'yx<Do*><Dmumv as j; u 

&02®B$fiC<|£fi1-3'i>&< tfe 1 oCDb>Xhl±, 01 -03MM^IS4 0 
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